Objectives: To determine the acceptability of opportunistic screening for Chlamydia trachomatis in young people in a range of healthcare settings. Design: An opportunistic screening programme (1 September 1999 to 31 August 2000) using urine samples tested by ligase chain reaction (LCR). Data on uptake and testing were collected and in-depth interviews were used for programme evaluation. Setting: General practice, family planning, genitourinary medicine clinics, adolescent sexual health clinics, termination of pregnancy clinics, and women's services in hospitals (antenatal, colposcopy, gynaecology and infertility clinics) in two health authorities (Wirral and Portsmouth and South East Hampshire). Main participants: Sexually active women aged between 16 and 24 years attending healthcare settings for any reason. Main outcome measures: Uptake data: proportion of women accepting a test by area, healthcare setting, and age; overall population coverage achieved in 1 year. Evaluation data: participants' attitudes and views towards opportunistic screening and urine testing. Results: Acceptance of testing by women (16-24 years) was 76% in Portsmouth and 84% in Wirral. Acceptance was lower in younger women (Portsmouth only) and varied by healthcare setting within each site. 50% of the target female population were screened in Portsmouth and 39% in Wirral. Both the opportunistic offer of screening and the method of screening were universally acceptable. Major factors influencing a decision to accept screening were the non-invasive nature of testing and treatment, desire to protect future fertility, and the experimental nature of the screening programme.
G
enital Chlamydia trachomatis infection is of particular public health concern because of recent rises in the reported number of cases 1 and the severe reproductive morbidity resulting from untreated infection and associated costs to the health service. It is the most common bacterial sexually transmitted infection (STI) in the United Kingdom and, as such, is the leading preventable cause of infertility. Although easily treatable with antibiotics, it is estimated that up to 70% of infections in women and 50% in men are asymptomatic; consequently, many people will be unaware of their infection and will not present for medical care. Current practice in the United Kingdom limits routine systematic screening for chlamydial infection to genitourinary medicine (GUM) clinics only. Screening programmes have been shown to be effective in Sweden 2 and the United States. 3 However, as it was uncertain whether the methodologies employed would be suitable for a UK based programme, the Department of Health (England) commissioned this study after considering expert advice from the chief medical officer's expert advisory group on Chlamydia trachomatis 4 and the national screening committee. While the use of non-invasive testing methodologies is likely to increase the acceptability of testing to the general population, it was unclear, before this pilot programme, whether this would hold true if screening were offered opportunistically in a variety of settings. This study aimed to evaluate whether an opportunistic screening programme in England would be acceptable to the target population. In this paper, we focus on the uptake and acceptability of opportunistic screening and the views of young people participating in the programme.
METHODS
Full details of the study methodology have been previously reported. 5 The pilot was undertaken in two health authorities (HA) in England (Wirral and Portsmouth and South East Hampshire, as in existence before April 2002), between 1 September 1999 and 31 August 2000. The main target group was sexually active women aged between 16 and 24 years of age attending a range of healthcare settings. In addition, the following groups were also offered screening:
• Women of any age attending for termination of pregnancy or instrumentation of the uterus (Wirral only) • Men (aged 16-24 years) attending GUM clinics or youth sexual health clinics • Women (or men at the above settings) aged under 16 years if attending for a sexual health reason or considered to be able to make an informed decision, as established by the House of Lords ruling in the Gillick case.
Participants were given an information booklet on chlamydial infection including details of the programme and a standardised test request form to record whether or not they wished to be screened and then demographic details (name, age, sex, ethnicity, address). Those consenting to screening also provided information on the presence of symptoms, the method by which they would receive their results (letter to their home or alternative address or by phone) and 15-20 ml of urine in a sterile, plastic container. Health professionals completed information on the main reason for patient attendance and test on a tear-off slip at the end of the form. In order to protect patient confidentiality, the list of reasons was removed from the form leaving only a coded list after completion. Samples were delivered to participating laboratories or refrigerated at 2°C to 8°C for a maximum of 4 days if transport was not immediately available. Samples were tested by the ligase chain reaction (LCR) according to manufacturer's instructions (Abbott LCx Chlamydia trachomatis assay, Abbott Laboratories Diagnostic Division, IL, USA). Test results were sent from the laboratory to the test initiator (for their information only) and to project research nurses (PRNs), based at a coordinating office for each health authority. The PRNs informed all participants of their results using the method given by the participant on their test form, and provided advice for both participants and health professionals. Participants testing either positive or equivocal were invited to contact the PRNs to discuss their subsequent management. In the Wirral, the PRNs were trained community health advisers and also acted in this capacity. Participating healthcare settings are shown in table 1. In total, 83% (65/79) of general practices (GPs) in Portsmouth and 91% (61/67) in Wirral participated in the programme. In Portsmouth, the majority of GPs starting screening within the first month of the programme, as did the non-GP sites in both HAs. In Wirral, GPs were gradually phased in to the programme over 6 months.
To compensate for programme specific workload, clinics were financially remunerated, the level of which was determined by local and service agreements. In the Wirral, all sites received a capitation payment (3) based on the estimated number of women in the target age group attending each clinic, and then an additional 10 per test undertaken. In Portsmouth, no capitation payments were made; the first 6000 tests undertaken were paid at £25 and then £10 thereafter. Costs for supplies and treatment were centrally funded. The study received ethical approval from both local and PHLS research ethics committees.
QUANTITATIVE DATA MANAGEMENT AND ANALYSIS
To allow patient based analyses, episodes belonging to the same participant were matched based on their identifying details. Episodes with the same NHS number, obtained from the local family health service authorities (FHSAs), were considered to be the same person and were automatically assigned a unique patient identifying (PI) number. For all other episodes, an iterative process, involving the generation of reports that identified episodes falling into various categories depending on the amount of identifying information, was used for matching and PIs were assigned manually. Finally, all episodes that had not been matched to any other were given unique PIs.
The size of the eligible population (women 16-24 years) was determined using mid-1999 population estimates from the Office for National Statistics. 6 Estimates of the proportion of women in this age group who were sexually active were calculated using data from the second National Survey of Sexual Attitudes and Lifestyles (NATSAL 2000). 7 Each participating clinic/practice provided information on the number of women in the target age group who had attended during the 1 year period. Data were analysed using descriptive statistics and logistic regression in STATA 7.0. 8 Results focus on the main target group of women (16-24 years); results of testing in the additional groups (women aged under 16, those aged over 24 attending for termination of pregnancy, and men) will not be included in this paper. Data were analysed separately for each HA and no formal comparisons between HAs were made because geographic differences were confounded with the differences in study methodology (recruitment of GPs to the study) and differential service provision.
QUALITATIVE DATA COLLECTION AND ANALYSIS
An independent evaluation of the programme explored participants' views on the acceptability of opportunistic screening using self completion questionnaires and in-depth interviews. In general, the findings from the two types of data collected were complementary and so to summarise, we concentrate on detailed results from the qualitative work only in this paper and results from the self completion survey will be reported elsewhere. A multistage approach was adopted for recruitment; self completion questionnaires were distributed to a random sample of participating screening sites and staff from each site gave out the questionnaires to individuals being screened. Attached to, but separate from, the self completion questionnaire was an information sheet inviting people to participate in the qualitative study and to provide their name and contact details. Almost 400 questionnaires were received and although 80 young people provided contact details, only 25 people (24 women and one man) were available for interview. The reasons for this low response are multiple, most 9 was used to identify themes that related to the main study aims.
RESULTS

Screening and uptake data
Target and study population Using ONS and NATSAL 2000 data, it was estimated that there were 24 000 sexually active women in the target age group (16-24 years) in Portsmouth and 12 900 in Wirral. Table 1 illustrates healthcare setting utilisation of these women during the study. In both sites, the highest attendance rates were in general practice; almost 70% of the eligible population attended once or more within the year in Portsmouth and 83% in Wirral. Family planning clinics (FPCs) and youth services were also relatively well utilised; in Wirral, 29% attended the Brook clinic (the main youth clinic) and 13% attended FPCs; however, in Portsmouth, 37% attended FPCs but only a small proportion utilised the youth clinics (2%).
The number of people offered the test
The total number of eligible female participants offered screening was 16 145 in Portsmouth and 6541 in Wirral, generating a total of 25 954 screening episodes (tests accepted and declined) in Portsmouth and 8733 in Wirral (see table 2 ). In addition, a small proportion of women who were offered testing were not sexually active so were ineligible for inclusion in the study; 718 (4%) in Portsmouth and 134 (2%) in Wirral. In both health authorities, over 97% of the attending population were of white ethnicity.
Test acceptance
In Portsmouth, 66% (15 781/24 000) of the eligible female population (16-24 years) were offered screening, of whom 76% (11 999/15 781) accepted testing. The programme therefore achieved 50% population coverage in 1 year. In Wirral, 45% (5861/12 900) of the female population were offered screening with 84% (4931/5861) accepting a test; 39% population coverage. The slightly lower population coverage achieved in Wirral was probably due to the phased implementation of general practices into the screening programme.
Overall acceptance of testing by the target age group in females was significantly higher in Wirral than in Portsmouth (p <0.001). In Wirral, there was no significant variation in acceptance rates in women by single year of age, observed rates were however slightly lower in under 16 year olds and 16 year olds (both 80%). In Portsmouth, acceptability increased significantly with age (p <0.001) and was lower in those aged 3 ) and were over 50% in the majority of settings. In both areas, rates were highest in GUM clinics (97% and 92% in Portsmouth and Wirral respectively) and lowest in FPC (54% and 68%) and TOP clinics (55% and 38%). However, as over 25% of participants in Wirral and 34% in Portsmouth were offered tests on more than one occasion, the variation in test acceptance is likely to be influenced by whether participants had previously accepted screening in other settings. The final column in table 3 indicates the number of participants who attended and did not accept screening in a specified healthcare setting but were screened elsewhere. In both areas, the healthcare settings where acceptance rates were lowest (FPC and TOP) had the highest proportions of participants who were known to have been screened in other settings; over 30% of TOP attenders and over 10% of FPC attenders were screened elsewhere during the study. The effective screening rate (ESR) is illustrated in table 4; this is the proportion of the total attending population actually tested. Health professionals participating in the programme indicated that screening was not offered to all eligible patients at every episode of attendance because of high staff workload and time constraints; consequently, ESR is much lower than the acceptability rates seen. The ESR was highest in general practice in Portsmouth (46%) and in FPCs in Wirral (59%). Table 5 indicates the main reasons for attendance for women in the target group who accepted screening. In both sites, contraception was the main reason for attendance in the majority of episodes (39% in both sites) and the screening programme itself was the main reason for attendance in 6% of episodes in Portsmouth and 16% in Wirral. Although genital tract symptoms were stated as the main reason for attendance in 7% of accepted episodes in Portsmouth, the presence of symptoms was recorded on the test forms in 34% of accepted episodes. Similar proportions were seen in Wirral (8% main reason for attendance, 39% reported symptoms). After adjusting for age and healthcare setting of attendance using logistic regression and analysing first tests only, women who were asymptomatic were significantly less likely to accept screening than those who reported symptoms (OR = 0.33 and 0.04 in Portsmouth and Wirral respectively).
Tests declined
In Portsmouth, 24% (3782/15 781) of 16-24 year old women offered screening declined all offers of testing during the programme; however, 20% of these women indicated that they had been previously tested for infection. Decliners were slightly younger (mean age 19.7 years) than those who accepted (mean age 20.0 years, p <0.001). A similar pattern was seen in Wirral where 16% (930/5861) of women aged 16-24 years declined testing, 22% of whom had been already tested. Decliners were again slightly younger than those accepting testing (mean age 19.8 years and 20.0 years respectively; p = 0.03).
Evaluation data
Acceptability of opportunistic screening
In general, women were pleased to be asked to take part in the programme and the majority had not been screened before. An individual's initial response to screening varied with location and the length of time the programme had been running. A minority of interviewees screened early in the programme, before high awareness levels were generated, reported they needed reassurance that they were not being singled out as being "sexually active" or "at risk" of having chlamydia. In the beginning, respondents attending sexually related services (including FPCs) were the most comfortable with the offer of screening for chlamydia (see quote 1 in box).
Motivation for accepting the offer of screening
The opportunistic nature of the test was recognised as being important given that the infection could be asymptomatic. In the absence of symptoms, many respondents reported that they would not have been sufficiently motivated to seek out screening themselves (quote 2). A combination of factors encouraged these young women to accept screening. Both formal (that is, health professionals, pilot leaflet, publicity campaigns) and informal (for example, family or friends) sources played a part in raising the profile of the infection. The most important factors influencing a person's decision to accept screening were being potentially at risk of infection, possible long term impact on fertility, and that chlamydia was easily treated (quotes 3 and 4).
Acceptability of being asked to give a urine sample
All the women interviewed found giving a urine sample acceptable, including women who had little or no experience of sexual health services. Almost all considered it quick and easy to undertake and the simplicity of the test enabled people to accept testing and encourage their friends to be screened. The majority of respondents said they would not have accepted screening if it had entailed having a swab (quote 5). Although the test was universally acceptable, there was some dissatisfaction expressed in the way screening was offered, mainly from women attending general practice. The screening model required receptionists to hand out chlamydia information leaflets to patients on arrival and some respondents felt that this compromised their confidentiality because of lack of privacy. A minority of people considered that specimen handling could have been managed more discreetly to avoid the receptionists collecting in specimens (quote 6).
CONCLUSIONS
In England, this is the first large scale trial of opportunistic screening for genital chlamydial infection undertaken in a wide range of healthcare settings, where women were asked to participate regardless of their original reason for consultation. It was important that testing should reach those who were asymptomatic and those who would not normally consider themselves at risk of infection. The high response rate and significant population coverage achieved indicates that an opportunistic approach is an effective screening model, where identification of sexually active participants is efficient.
The response rates achieved in screening programmes will not only depend on the screening model used but will vary by the population targeted and the perseverance of those offering screening. Similar high response rates have been achieved using opportunistic screening in Holland (90%) 10 ; however, other populations in the United Kingdom have demonstrated lower rates (45%) using this method in women. 11 The efficacy of systematic screening using postal invitations has been investigated in several European countries with uptake of screening varying between 33% and 51%. [12] [13] [14] [15] This pilot study achieved significant population coverage despite the fact that screening was intentionally constrained during certain periods. In Portsmouth, initial uptake was higher than expected so testing was limited to five specimens/ day in each general practice during October 1999 and also in FPCs for the first 3 months, while testing facilities were increased. A similar study by Santer et al of opportunistic screening in women attending at general practice reported effective screening rates of 30% in those attending for cervical screening and 23% for contraception. 16 In Portsmouth, where screening was fully implemented in general practice from the start of the programme, the effective screening rate was higher at 46%. However, the phased implementation of screening in general practice in Wirral makes it difficult to interpret population coverage at that site. Santer et al commented that a "structured incentive system" and a public and professional awareness campaign would be required to raise the effective screening rate significantly above the levels that they demonstrated. This pilot programme indicates that when these factors are in place, the ESR can be significantly increased. The high level of test acceptability indicates that potentially the ESR could be much increased if improvements were made to programme implementation, thereby offering screening to more people.
The small sample achieved in the in-depth qualitative study limits the extent to which the views expressed here can be said to be representative of the screened population. However, the range of views expressed does provide some important directives for the operation of a national programme of chlamydia screening. Participants found the urine test to be universally acceptable from the start of the study, and those offered screening felt able to refuse the offer. Survey respondents also indicated that if screening had been performed using a clinician taken swab then acceptability would be significantly reduced. Self taken as opposed to clinician taken vulval swabs could be a viable non-invasive alternative sampling method. One study indicated that although the acceptability of self taken vulval swabs for chlamydial infection was good (68%), significantly more women stated they would have preferred a urine specimen rather than a self taken swab for future testing. 17 An evaluation of different specimen types showed similar findings, where 41.5% of women preferred to give a urine sample rather than a self taken swab. 18 The qualitative interviews indicated that some aspects of the programme were not satisfactory-namely, the role of GP receptionists in giving out test forms. While we do not have sufficient data to quantify the extent to which these concerns are representative of all those screened, similar concerns were raised in the survey of health professionals undertaking the programme. In future programmes, the opportunistic model could be refined to give potential participants more privacy in the initial offer of screening.
Support for more widespread screening has been widely voiced by clinicians, including those in primary care, for several years. There have been calls for greater access to nucleic acid amplification testing methodologies using noninvasive samples and the need to improve both public and What the participants said: Original quotes from women interviewed Acceptability of opportunistic screening Quote 1: "Honestly, in the Brook it didn't bother me. There are so many people going in for things like pregnancy tests, they wouldn't bat an eyelid. If you walk through the room with a sample in your hand no one bats an eyelid. So, I took the bottle, put it in my pocket, went down to the toilet, filled it and then put it back in my pocket and gave it to them." Female, Brook Clinic, Wirral (negative) Motivation for accepting screening Quote 2: "Yeah, I'm sure if I hadn't gone to get my pills-or if I'd gone six months later-the leaflets may not have been handed out then and I still wouldn't know (of positive result)." Female, FPC, Portsmouth (positive) Quote 3: "If you did have chlamydia there is not always noticeable symptoms and it is like a silent disease and it can make you infertile without you knowing." Female, GUM and youth, Portsmouth (negative) Quote 4: "I just took the test out of curiosity. It was OK so I didn't really need one. But I just knew it was something that could be there for a while and like I say you know, it could affect your fertility if you were, you know, to decide to have a pregnancy later on." Female, Brook Clinic, Wirral (negative) Acceptability of being asked to give a urine sample Quote 5: "If you can test it by urine, then test it by urine, because it's far less embarrassing. No one feels comfortable doing swabs and I think a lot of people would have said no and I think I probably would have done." Female, FPC, Portsmouth (negative) Quote 6: "I just think, with sexual health, at the end of the day, receptionists are there to book appointments, aren't they? Not to ask if you want a sexual disease test." Female, GP, Portsmouth (negative) professional awareness. 19 20 This study provides clear evidence that an opportunistic model is acceptable for large scale screening, and it is likely that the recently proposed national screening programme will, at least initially, follow this model. 21 
